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DETAILED ACTION 



Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Information Reproducing Apparatus and Method 
with Correction of Equalized Signal Levels." 

2. The disclosure is objected to because of the following informalities: 

In paragraph 0009, "a bitstream includes shortest contiguous bits such as 2T" is 
poorly worded and apparently should be "a bitstream includes contiguous bits 
conforming to a minimum run-length constraint such as a length of 2T" or the like, "a 
deviation is caused between the reference level and the peak level of the equalized 
signal in shortest contiguous bits of, for example, 2T' apparently should be "a deviation 
is caused between the reference level and the level of the equalized signal produced by 
a minimum run-length sequence of, for example, length 2T" or the like, and "a rear 
stage" apparently should be "a following stage" or the like. 

In paragraph 0030, "cause peak levels LP2 and LP4 in central portions of the 
histogram for determining 2T or the like to have potentials substantially matching 
reference levels LV2 and LV4, respectively" apparently should be "cause levels LP2 and 
LP4 corresponding to peaks in a central portion of the histogram generated by run- 
lengths of 2T or the like to have potentials substantially matching reference levels LV2 
and LV4, respectively" or the like, and "errorneous" apparently should be "erroneous." 
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In paragraph 0063, "and the reference levels" (three occurrences) apparently 
should be "to the reference levels" or the like. 

In paragraph 0064, "provide the information reproducing apparatus and the 
information reproducing method" apparently should be "provide an information 
reproducing apparatus and method" and "amount of expansion of each of equalized 
signal waveforms at the reference levels" apparently should be "amount of expansion 
between equalized signal histogram peaks corresponding to the reference levels" or the 
like. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1 -20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 is prolix in parts, the preamble is poorly worded, the coupling of the 

"correcting section" with respect to the rest of the claimed elements is vague in view of 

well-known prior art, and apparently should be amended as follows: 

1 . An information reproducing apparatus for performing maximum- 
likelihood decoding by reading out i nformat i on r e corded on a record i ng 
m e dium , comprising: 

a detecting section which detects information recorded in the 
recording medium and which outputs a reproduction signal; 
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an equalizing section which performs partial response equalization 
of a d e t e ct i on signa l d e t e ct e d by th e d e t e ct i ng s e ction the reproduction 
signal and which outputs an equalized signal; 

a correcting section which corrects the potential of the equalized 
signal output from tho equa li z i ng s e ct i on in accordance with a correction 
amount determined on the basis of a plurality of reference levels that i s 
used for the maximum-likelihood decoding , to produce a corrected 
equalized signal : and 

a maximum-likelihood decoding section which performs maximum- 
likelihood decoding of the corrected eoualized signal by referencing the 
plurality of reference levels, in accordanc e with th e e qua li z e d signa l 
corrootod by th e correct i ng sect i on , and which outputs a d e coding 
decoded signal. 

Claim 2 is prolix in parts, inconsistent, and not entirely in idiomatic English, and 
apparently should be amended as follows: 

2. An information reproducing apparatus according to claim 1 , 
wherein, wh e n representing the plurality of reference levels that ar e used 
for the maximum-likelihood decoding ar e r e prosont o d by LV(1), LV(2), . . , 
LV(n-1 ), and LV(n) in sequence from the l ow e r lowest levels and when 
representing a plurality of peak levels for peaks in a histogram of 
equalized signals and that correspond to the reference levels and that ar o 
output from th e equaliz i ng soct i on aro roprosontod by LP(1), LP(2), . . . , 
LP(n-1), and LP(n) in sequence from the peak level whose corr e ct e d value 
is sma lle r smallest , the correction amount is determined by the correcting 
section to be generate a value that sat i sfies at l oast satisfying one of: 

LP(1 ) = LV(1 ) - o (where o is a constant)^ and 
LP(n) = LV(n) + o rl 

and in accordance with the correction amount, the correcting section 
changes a signa l amp li tudo of corrects the a corresponding equalized 
signal corr e sponding to tho r e f e ronco level. 

Claim 3 is prolix in parts and not entirely in idiomatic English, and apparently 

should be amended as follows: 

3. An information reproducing apparatus according to claim 2, wherein 
tho corroct i on amount to b e dotorminod by tho corr e cting soct i on is a 
valu e d e termin e d such that the constant o is the same as a value LVd 
reprosontod by e ach i nterva l eoual to each of the intervals between the 
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plurality of reference levels th a t a r e used for the maximum-likelihood 
decoding. 

Claim 4 is prolix in parts, inconsistent, and not entirely in idiomatic English, and 
apparently should be amended as follows: 

4. An information reproducing apparatus according to claim 1 , wherein 
the correction amount to b e d e t e rm i n e d by th e corr e cting s e ct i on is a 
value determined such that at least one of the corrected values of the 
plurality of peak levels for peaks in the a histogram of the equalized 
signals that corr e spond to th e r e f e r e nce le v e ls and that ar e output from 
th e e qual i zing section matches at least one of the values of the plurality of 
reference levels that ar e used for the maximum-likelihood decoding. 

Claim 5 is inconsistent, and not entirely in idiomatic English, and apparently 

should be amended as follows: 

5. An information reproducing apparatus according to claim 1 , wherein 
the correction amount to b e d e t e rmin e d by th e corr e cting sect i on is a 
value determined such that at least one of the corrected values of the 
plurality of peak levels for peaks in the a histogram of the equalized 
signals that correspond to left and right reference levels adjacent to a 
central reference level used for the maximum-likelihood decoding matches 
at least one of the values of the left and right reference levels adjacent to 
the central reference level of th e p l ura l ity of r e f e r e nc e le v e ls that ar e us e d 
for the maximum l ik e lihood d e cod i ng . 

Claim 6 is inconsistent, and not entirely in idiomatic English, and apparently 

should be amended as follows: 

6. An information reproducing apparatus according to claim 1 , wherein 
when levels for peaks in a histogram of the equalized signals has a n 
asymm e tr i c have a distribution asymmetric i nc l ud i ng a f i n e port i on and a 
coarse port i on with respect to a p e ak l ovo l corr e sponding to a central 
reference level of the plurality of reference levels used for the maximum- 
likelihood decoding, such that the distribution has a fine portion and a 
coarse portion , the correction amount to be d e t e rm i n e d by the corroct i ng 
s e ction is a value determined such thaMf* of left and right reference levels 
adjacent to the central reference level of the plurality of reference levels 
that ar o used for the maximum-likelihood decoding, a value of the 
reference level on the side where the distribution includes the fine portion 
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matches a corrected value of a corresponding peak level correspond i ng to 
th e va l u e of th e r e f e r e nc e l ev el. 

Claim 7 is elliptical in parts, inconsistent, and not entirely in idiomatic English, 

and apparently should be amended as follows: 

7. An information reproducing apparatus according to claim 1 , wherein 
the correction amount to b e d e t e rm i n e d by th e corr e ct i ng s e ct i on is a 
value determined such that at least one of reference levels provided at 
second left and right port i ons from displacements from a central reference 
level of the plurality of reference levels that ar e used for the maximum- 
likelihood decoding matches at least one of the corrected values of a 
plurality of corresponding peak levels for peaks in a histogram of the 
equalized signals corr e spond i ng to the r o f o r o nco le v e ls prov i d e d at the 
s e cond loft and r i ght portions from tho centr al r e f e r e nce l ev el. 

Claim 8 is inconsistent, and not entirely in idiomatic English, and apparently 

should be amended as follows: 

8. An information reproducing apparatus according to claim 1 , wherein 
when levels for peaks in a histogram of the equalized signals has a n have 
a distribution asymmetric compon e nt d i str i but i on inc l ud i ng a fin e portion 
and a coars e portion with respect to a peak level corresponding to a 
central reference level the reference levels, including a fine portion and a 
coarse portion, the correction amount to b e d e t e rm i n e d by th e corr e ct i ng 
s e ct i on is a value determined such that, in reference levels provided in 
second left and right portions of the plurality of reference levels that ar e 
used for the maximum-likelihood decoding, a value of the reference level 
on the side where the distribution includes the fine portion matches a 
corrected value of a corresponding peak level corr e sponding to th e va l u e 
of th e r e f e r e nc e l e v el. 

Claim 9 is inconsistent, and not entirely in idiomatic English, and apparently 

should be amended as follows: 

9. An information reproducing apparatus according to claim 1 , 
wherein, when representing the plurality of reference levels that aro used 
for the maximum-likelihood decoding ar e represont o d by LV(1), LV(2), . . , 
LV(n-1 ), and LV(n) in sequence from the Jewef lowest level and whef* 
representing a plurality of peak levels for peaks in a histogram of 
equalized signals and that correspond to the reference levels and that aro 
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output from th e e qua li zing s e ct i on aro represented by LP(1), LP(2), . . . , 
LP(n-1 ), and LP(n) in sequence from the peak level whose corrected value 
is sma ll er smallest a value LVd r e pr e s e nted by e ach i nt e rval equal to the 
intervals between the plurality of reference levels that ar e used for the 
maximum-likelihood decoding is used to perform output restriction far of 
the equalized signa l s signal values to signa l s i n a range between LP(1 ) - 
1 / 2 LVd and LP(n) + 1 / 2 LVd. 

Claim 10 is not entirely in idiomatic English, and apparently should be amended 

as follows: 

1 0. An -information reproducing apparatus according to claim 1 , wherein 
the correcting section perform performs correction by using a variable gain 
amplifier whose amplification factor can be changed corr e sponding to by 
an external signals signal . 

Claims 1 1-20 apparently require corrections analogous to those suggested 
above for claims 1-10. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1, 2, 4, 5-7, 10-12, 14, 15-17 and 20 are rejected under 35 U.S.C. 102(e) 
as being anticipated by U. S. Patent No. 6,618,338 to Fujiwara et al (hereafter 



"Fujiwara"). 
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Fujiwara discloses arrangements for equalizing and decoding a signal read from 
a recording medium. Fujiwara provides (Fig. 2) a "detecting section" (not shown) which 
outputs a "reproduction signal" (reproduced signal) to a low-pass filter (22), an 
"equalizing section which performs partial response equalization" (24), a "correcting 
section which corrects the potential of the equalized signal" (200), and a "maximum 
likelihood decoding section" (100). Reference levels used by Fujiwara's "maximum 
likelihood decoding section" (100) are levels corresponding to ideal PR-equalized signal 
values (column 23, lines 7-1 1 ). Fujiwara's "equalizing section which performs partial 
response equalization" (24) is controlled responsive to errors in levels of peaks in a 
histogram of equalized signal levels, the errors being differences from ideal PR- 
equalized signal levels (column 22, lines 48+). Accordingly, Fujiwara's "correcting 
section" (200) in effect "corrects the potential of the equalized signal output from the 
equalizing section in accordance with a correction amount determined on the basis of a 
plurality of reference levels that is (sic) used for the maximum-likelihood decoding." 

Regarding claims 2 and 12, Fujiwara's correction operation has a correction 
increment (coarse or fine), which can be considered to correspond to "a" in the recited 
equations. 

Regarding claims 4 and 14, Fujiwara's correction operation is applied to all the 
histogram peak levels, in correcting subsequent equalized levels to match expected 
ideal levels. 

Regarding claims 5, 6, 15 and 16, Fujiwara's correction operation is applied to all 
the histogram peak levels, which includes peaks corresponding to "left and right levels 
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adjacent to a central reference level", in correcting subsequent equalized levels to 
match expected ideal levels. Figures 35 and 37 show the distribution of peaks may be 
asymmetric, with "fine" and "coarse" spacing portions on opposite sides of the center 
level. 

Regarding claims 7 and 17, Fujiwara's correction operation is applied to all the 
histogram peak levels, which for five levels, includes peaks corresponding to "second 
left and right portions (sic) from a central reference level", in correcting subsequent 
equalized levels to match expected ideal levels. 

Regarding claims 1 0 and 20, Fujiwara further teaches adjusting reproduction 
power (column 16, lines 17-24), presumably involving adjustment of a "variable gain 
amplifier." 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fujiwara. 

Fujiwara does not show an asymmetric distribution with levels at "second left and 
right (offsets) from a central reference level" such as an asymmetric distribution for a 
five-level equalized signal. It would have been obvious to apply the equalization output 
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level corrections disclosed by Fujiwara to an equalized signal with an asymmetric 
distribution and with levels at "second left and right (offsets) from a central reference 
level" (e.g. with five levels). Such an application would have been obvious because 
Fujiwara already teaches correcting a five-level equalized signal and an equalized 
signal with an asymmetric distribution of levels. 

Allowable Subject Matter 

9. Claims 3, 9, 13 and 1 9 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 

Conclusion 

1 0. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen M. Baker whose telephone number is (571 ) 
272-3814. The examiner can normally be reached on Monday-Friday (11 :00 AM - 7:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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